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Growth of the head capsule in the successive instars 
in larvae of Byasa alcinous KLUG 
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Ihara Agricultural Chemicals Institute, Shimizu 


Jakooageha, Byasa alcinous Kuve, is one of the biggest and elegantly simple coloured butterflies in 
Japan. However, due to the restricted distribution of food plants, Aristolochia, it is impossible to see 
as many individuals in the northern parts of Japan, as other species of Papilionidae. In spite of its 
scanty numbers, the life history of this butterfly has already been elucidated in detail by many ear- 
nest butterfly fanciers (Sutr6zu and Hara, 1960). In the present paper, the writers wish to report 
concerning the growth of head capsule in the successive instars of this species which was determined 
from a small number of measurements and has not been discussed yet in any of the previous papers. 


MA'TERIALS AND METHODS 


The eggs were collected early in September 1966 in a field of Shimizu, Shizuoka Prefecture, From 
the day of hatching, they were reared under the constant environmental condition of temperature 25°C 
and 60% relative humidity, separately in covered Petri dishes having a diameter of 9.0cm and a height 
of 15cm, on leaves of the Umanosuzukusa, Aristolochia debilis Stns. et Zuco. When the moulting 
was taken place, the width, at the largest part of the exuviae of head capsule of each larva, was 
measured in each of the successive instars by a projector microscope at the scale of X20. The food 
leaves were renewed when they were consumed. 


RESULTS AND DISCUSSION 


The results of measurement are shown in the left two-thirds of Table 1 in the form of logarithms 
plus 1. This procedure was taken because both the formulae of Dyar (1890) and of Gaines and CAMP- 
BELL (1935) express the relations between the log-width of head capsule and the instar number, and 
also because, by removing the negative number in logarithmic values, the computation can be made 
more easily. 


Dyar’s rule states that the width of the insect head capsule increases in a constant proportion after 
each moult, which implies a linear increase in its log-width y with instar number X. Gaines and CAMP- 
BELL Stated that the relation between these two variables is much more applicable to the curvilinear 
equation than to the simple linear equation. 


The applicability of the linear equation of Dyar’s rule or the quadratic equation of GAINEs and CAMP- 
BELL to the measurements of the head capsule of individual larvae in each of five successive instars, 
can be tested by means of the method of analysis of variance with two orthogonal polynomials (Briss 
and Brarp, 1954; Briss, 1967). That is, to test the significance of the curvature, a parabola, by 
multiplying the totals T, by the polynomials x, and x, for an equally spaced series of b instars, can 
be fitted. As is seen in the results of analysis of variance (Table 2) which was made by compiling 
all the data on both sexes, individual larvae are not significantly different in their average size (row 
1). This means that both females and males had the same growth rate. The result also showed that 
the average trend B,? is significant (row 2), but the average curvature Q,? is not significant (row 3). 
It is, therefore, concluded that Dyar’s rule could be applied to the present data. The linear equation 
computed, based on the figures of Table 1, is 


Y —1.28542--0.16256 (X —3). 
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Table 1. Log-width (y=log. mm--1,000) of the head capsule in successive instars 
of individual larva of Byasa alcinous Krva. 























Larva | Log-width for instar 
Sex pn ——— 4 T, | XO» Ew) 
No. I I III IV V 
1 9 0. 954 1.130 1. 267 1.428 1.618 6. 392 1.621 0. 057 
2 9 0. 954 1.114 1.279 1.455 1.618 6. 415 1. 659 0. 007 
3 9 0. 954 1.114 1.279 1.455 1.613 6. 415 1. 659 0. 007 
4 9 0. 954 1.114 1.301 1.470 1. 608 6. 447 1.664 —0.062 
5 9 0. 978 1. 130 1. 801 1.462 1.613 6. 484 1.602 —0. 012 
6 8 0. 954 1.114 1. 267 1.439 1.597 6.371 1.611 0. 015 
7 8 0. 954 1.114 1. 290 1.462 1. 586 6. 406 1.612 —0.076 
8 3 0. 954 1.130 1.312 1.455 1.602 6. 453 1.621  —0.097 
9 3 0. 978 1.130 1.301 1.455 1.597 6.461 1.568 —0. 037 
T, 8.634 10.090 11.597 13.076 14.447 | 57.844 | 14.612 —0.198 
x A ed 0 4-1 +2 
Xp 12 aa! =) —1 4-2 
y», 0. 959 1.121 1.289 1.458 1.605 | 
Y 0. 961 1.123 1. 285 1.447 1.610 | 














Table 2. Analysis of variance of the larval measurements. 


























Row Term DF SS MS x 106 F 
i Between larva totals | 8 0. 002114 264.8 | 2.08 
Trend on instar, B,? | 1 2. 372339 2372339.0 | 
2 Curvature, Q,? 1 0. 000311 811.0 2.45 
3 Scatter about parabola 2 0. 000281 140.5 1.11 
4 Larvaxlinear trend | 8 0. 000859 107.4 0.85 
4^ Larvaxcurvature 8 0. 001411 | 176. 4 1.72 
5 LarvaXscatter 16 0. 001640 102.5 | 
6 Total 44 2,378955 | 
7 Correction, C,, 1 74.853963 | 
8 Pooled error | 24 | 0. 003051 | 127.1 | 








Table 3. Duration of development (day), pupal weight and length of fore-wing in Byasa 
alcinous Kuve. 

















| Hatched Larval duration Pupal | Pupal [Length of 
Sex No. on — weight foreewing 
(1966) I II HI Iv V Total | duration; (mg) (mm) 
l 
Al 6/IX 3 4 3 5 7 22 14 1436.6 55 
2 ” 3 3 5 4 8 23 14 1265. 2 55 
3 ^ 3 3 4 6 8 24 15 1597.4 58 
Wemalé, - 4 j 3 8 4 5 8 29 14 1497.8 56 
5 10/IX 8 8 3 5 8 22 14 1541.6 58 
Average 3.0 3.2 38 50 78 228 14.2 1467.7 56. 4 
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Continued from Table 3. 


























6 6/IX 3 3 5 5 6 22 14 1302.1 i 53 
7 a” 3 3 3 4 8 21 12 — — 
Male 8 10/IX 3 3 3 4 7 20 13 1508.8 55 
9 8/IX 3 3 3 5 7 21 | 13 1353.9 | 15 
Average 3.0 3.0 3.5 4.5 7.0 21.0 13.0 1388.3 41.0 
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Fig. 1. Relation between mean log-width of 
head capsule and instar number of 
Byasa alcinous Kuve. 


'The relation between these two variables is shown in Fig. 1. 


The figures of Table 3 are the durations of larval and pupal development, pupal weights and the 
lengths of adult fore-wings. As mentioned in the preceding paragraph, although no significant dif- 
ference could be recognized in the growth of head capsule between female and male, it could be general- 
ly said that the female takes a much longer time for development than the male. Also females are 
larger than males in pupal weight and length of fore-wing. 
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Summary 


The relations of log-width of exuviae of head capsule to instar number in Byasa alcinous Kuve were 
presented in Dvam's rule. Any significant difference in growth of head capsule could not be recogniz- 
ed between female and male. However, the females were larger than males in pupal weight and 
length of fore-wing. 
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2.227» Byasa alcinous Kive i OSRISO PWC BU SEE BONIS Dag 0—UoX Có 5dod Cc 
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BSh—EO [Err ECUCU*UZCHEUIGESOEHS] (H. Havasu, A list of Bornean butter- 
flies, chiefly taken in Sarawak) OD z Y 3 F a VAIO no.7 DEORA Cit Ethion {tio Tw teas 
weeps Twe ZC Discolampa &NELIOC, CORANA LTZ OXEIEUE SUI UC 33 S Tcv. 

EZ Ethion iii (EO DEMS LIS CHK LM "Butterflies collected by the Osaka City 
University Biological Expedition to Southeast Asia 1957-58 (Part 1)" (1962, Nature and life in South- 
east Asia, vol. 2) © p.63-64'C, fs Castalius ethion Wesrwoop X WXivcu SE (Lycaena ethion West- 
woop, 1951, in Dovusrxpay, Gen. diur. Lep. (2) : pl. 76, fig. 3 [text (2) : 490]) zc SS & L CARL TC 
bmx, chdiJSdUGuc4X)xo F. Hemne KO 0FUkSOGÉSCC, AUBL217 & Lie Discolampa 
'Toxorzus, 1929 (Tijdschr. Ent. 72:232) © synonym 7g 2 TED WM LI. Toxopeus Ø Discolampa (3 
BRESBMONT, HoCHMANSTL ORK, HOHdOHNLIPOCSETHERRLTKDI CHS. TO 
synonymy ARAT F. Hemmrne (1967) © The generic names of the butterflies and their type- 
species (Bull. Brit. Mus. (Nat. Hist.), Entomology Suppl. 9 : 147, 171) ic Bid & (vC AL, Ethion 23 
Discolampa © synonym 473 25V 5388€ 0 S DIC 6 ERO ARHUDSTRUOD C, EOL 5 ICETE U7EUOR C25 
$. (Ak B 
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1968 42.3, HK CREAR oJ, vo 7 nX$2a9 Eurema laeta betheba Janson D13 (928) 
xiBIco ch 5. AKEZA LUTAS Cu kB (PRAY (15) : 88-98, 1966) IckoT 1s 
(FY zvit, 1965 Æ 3 A 15 H) BMZEHKCEMBHEZOATC, 2ZMAOMRLOCE. 

FEN: ERSRKBEIPKER BAR A EEH : 1968 3 HZ2H 

(BOR TA 7z ARKEA CROLES. 
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